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157] ABSTRACT

A dual injection site for use in transmitting parenteral
fluid is provided in the illustrative embodiment, by
joining a pair of symmetrically shaped members each
having a passage serving as either an inlet or an outlet
for parenteral fluid flow. A pair of pierceable, self-seal-
ing diaphragms are sandwiched between the members
and each diaphragm is aligned with a respective pas-

sage.

23 Claims, 9 Drawing Figures




U.S. Patent sept. 20, 1977 Sheet 1of 2 4,048,996

46
p\_“’ 44
40 — 42
68 69 38
O = S) =
FIG.4 0



US Patent Sept. 20, 1977 Sheet 2 of 2 4,048,996

e \

TN - » IS— ‘ » :
" Ngp 7 \\\\\‘_;.;_\}\‘a‘
it 42 -_ﬁimi
R N %‘z\\n\
74 - \\g 520 48 50
72
FIG.6a o FIG. 6
34
66 - 52
76 'l- — D e e —
42{ 60
Y 55
36
76
40
70 FIG. 7
68

70— e
58 50 \\%‘\ °0 '
- N\NQZ
WM/[/ NN ez
(PSS R Wi \\\||| SNCEE
/III'I//J’/III AVA\N 38
20 ~50-4846 ‘44 Ié&"\\‘k\

FIG. 8
66 78 '



1
' DUAL INJECTION SITE
BACKGROUND OF THE INVENTION

Thls invention relates in general to an lmproved and |

more versatile injection site for use in transmitting a

parenteral fluid. -
Injection sites are commonly used in hoSpltals to pro-
vide a parenteral fluid delivery system in which supple-
mentary parenteral fluid can be introduced into a con-
duit or passageway carrying a primary parenteral fluid
to a patient without disturbing the delivery of the pri-
mary fluid or the patient. A parenteral fluid as used in
this application. includes a wide variety of fluids or
medicaments utilized in medical treatment. |
Thus the injection site receives the primary parenteral
fluid via a first inlet connected through a flexible con-

duit usually to a reservoir and a second flexible conduit

extends from the outlet of the injection site to an appro-

priate device for administering the fluid or liquid to a
patient. The injection site also typically includes a sec-
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identical _menlbers to establish a chamber or passageway
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ond inlet sealed by a pierceable diaphragm. If it is neces- -

sary to introduce a supplementary fluid or medicament
or blood to the patient, the fluid is injected through the
diaphragm covering the second inlet, generally by
means of a hypodermic syringe or a needle coupled to a
container (i.e., “piggy back’), for combination with the
primary- parenteral fluid and administration to the pa-
tient. | - |

If it may be necessary to inject several SUpplementary
fluids, additional sites are generally provided by cutting
the line at several positions thereby complicating the

- delivery system and introducing undesirable turbu-

lence. Alternatively, several positions for injecting sup-
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plementary fluid may be provided on one side or top of 35

an asymmetrically shaped site. However, these may be
inconveniently located or too crowded for simulta-
neous use, as when a large syringe is used. Further, the
asymmetric site shape and the problem of retaining the
diaphragm results in a relatively large number of differ-

ent parts and in complex and expensive molds and as-
: sernbly procedures |

Accordingly, it 1s an object of the present invention to
prowde an injection site into which a plurality of sup-

40

plementary parenteral fluids may be simultaneously 45

conveniently introduced.
It is another object of the present invention to provide
an injection site that can be facilely assembled in a sys-

- tem for administering parenteral fluid to a patient.

It is another object of the present invention to provide
an injection site which can pass both a primary and a
secondary parentera_l fluid in either of two directions.

A further object of the present invention is to provide

an injection site which enables a secondary fluid to be

introduced into a prunary fluid coaxially with the pn-
mary fluid to minimize flow disturbance. o
An additional object of the present invention is to

provide an. injection site which accepts a needle and

needle withdrawal without coring and leakage. |
~ Another object of the present invention is to provide
an mjectron site- that is simple to manufacture and IS
relatively inexpensive to produce. | --

Other objects and advantages of the present invention
will become apparent as the description proceeds

BRIEF DESCRIPTION OF THE INVENTION

50

55

2

providing fluid communication between an inlet con-
nected to a source of primary parenteral fluid and an
outlet for delivering the parenteral fluid to a patient.
Each member has a first port adapted to serve as either

the inlet or as the outlet, and a second port or inlet is

provided in each member adapted to receive a supple-
mentary parenteral fluid. |

_Each second port 1s covered or closed by an 1dent1cal
self-sealing pierceable diaphragm captured between the
members under compression laterally and transversely
and is coaxially aligned with one of the first ports to
enable two supplementary fluids to be conveniently
stimultaneously injected into the primary fluid with one
supplementary fluid injected coaxially with the flow
through the outlet port.

A more detailed explanation of the invention is pro-
vided in the following description and claims, and is
illustrated in the accompanying drawings.

. 'BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view illustrating the relevant
portion of a system for administering parenteral fluid to
a patient and utilizing an injection site employing the
principles of the present invention;

FIG. 2 is an isometric view of an injection site con-
structed in accordance with the pnncrples of the present
invention;

FIG. 3 is a top plan view of an injection site con-
structed in accordance with the principles of the present
invention;

FIG.4isan elevatlonal view of the interior surface of
one member of the injection site shown in FIG. 3;

FI1G. § 1s a cross-sectional view taken along the plane

of the line 5—9§ in FIG. 4;
FIG. 6 is a cross-sectional view taken along the plane

‘of the line 6—6 in FIG. 4;

FIG. 6A is an isometric view of a dlaphragm for
engagement with the portion of the srte shown in FIG.
6-

FIG. 7 1s a side elevational view partlally broken
away of one member of an injection site constructed in
accordance with principles of the present invention; and

FIG. 8 is a cross-sectional view of an injection site
taken along the plane of the line 8—8 in FIG. 3.

 DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENT

Referring to FIG. 1, there is shown a system indicated
generally by the reference character 10 for administer-
ing a parenteral fluid to a patient. The system 10 in-
cludes a dual injection site 12 for delivering a primary
parenteral fluid from a source or container 14 through a
flexible conduit 16 and through a serially connected
port or inlet 18 and a port or outlet 20 in the injection
site for delivery to a patient through a second flexible
conduit 22. The injection site 12 may be taped to the
patient or otherwise supported adjacent the position at
which the fluid is administered to the patient, or it may
be placed above the patient as during a surgical opera-

- tion.

63

In accordance with the present 1nventron, there is

| provrded an injection site- formed of two symmetncal or

A source of secondary ‘or supplemental parenteral
fluid or blood is indicated by the reference character 24
and this secondary fluid is introduced into the primary
fluid by means of a conduit 26, for example, connected

at one end to the source 24 and having a hypodermrc

needle connected at the other end for piercing a self-
sealing inlet 28 at the injection site 12, Another supple-
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mentary parenteral fluid may be simply introduced at a

second self-sealing inlet 30 by means of a hypodermic

syringe indicated at 32 for introducing additional secon-
dary fluid. It will be understood that one of the major
uses for the injection site 12 of the present invention is
in anesthesiology administration sets or for IV fluids.
The site 12 includes a main body portion formed from
two identical members or walls 34 of a plastic materal,

~ such as a polyolefin material, each having an internal
surface 36 for mating engagement and an external sur-

face 38 of generally flat or planar contour. Each mem-
ber 34 is provided with a pair of laterally spaced pas-
sages 40 and 42 as best seen in FIGS. 3-8.

The passage 40 extends between the interior surface
36 and exterior surface 38 of the respective member 34
and passage 42 extends from the interior surface 36
through aligned ports or bores 44, 46, 48 and 50 formed
in a projecting tube or annularly-shaped boss 52, which
defines either inlet 18 or outlet 20. Boss 52 is integrally
formed on the respective member 34 and extends per-
pendicularly from the external surface 38. The passage
40 in one wall 34 is aligned with a passage 42 in the
other wall 34 of the site 12 and a self-sealing pierceable
cylindrical insert, or diaphragm 54, of silicone rubber,
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latex or polyisoprene, for example, is seated in each of 25

the aligned passages 40 and 42 to prevent fluid commu-
nication from bore 44 through the passage 40 and define
the self-sealing ports or inlets 28 and 32,

A shoulder 56 is formed between bores 48 and S0 for
seating one end of a conduit received in bores 48 and S50
and sealed in the bores generally by ultrasonic welding.
A guideway portion is also formed for the conduit at
the open end of bore 30. |

Each boss 52 is also provided with an enlarged wall
portion S8 radially extending toward one adjacent pas-
sage 40 to provide a widened section or portion 60 in
bore 44 which extends through the respective wall 34
past the midpoint and is aligned with a similar widened
portion 60 in the other wall or member 34 to form a
chamber 62 for communicating fluid from the inlet 18 at
a shallow or small angle to the outlet 20 and enabling
commuanication of fluid from inlets 28 and 30, to outlet

-Member 34 is generally flat or planar with arcuate or
generally circular end surfaces interconnected by
straight parallel segments or surfaces and the external
surface 38 is provided with a pair of spaced guide re-
cesses 64 intermediate the passages 40 and 42, as best
seen in FIG. 3, for aiding in the automatic assembly of
the device and for providing uniform wall sections.

The interior surface 36 of each member 34 is provided
with a bead or raised rim 66 generally following the
peripheral contour of the member 34 and spaced in-
wardly therefrom. Each bead 66 extends substantially
through one-half the distance around the wall and a
recess 68 extends from one end of the bead 66 to the
other end of the bead 66 with the recess 68 also follow-
ing the contour of the wall so that each bead 66 and
recess 68 encircle each of the passageways 40 and 42 in
the respective wall 34, Each bead 66 1s nestingly re-
ceived in the recess 68 of the mating member 34 when
the walls 34 are assembled to each other to automati-
cally align the passageway 40 in each wall 34 with the
passageway 42.

Each passage 40 and 42 is provided with a reduced
diameter portion to form a respective shoulder 70 and
72 spaced from the interior surface 36 for seating against
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a respective end face 74 of the dlaphragm 54, to retain

4

and compress the diaphragm 54. An enlarged diameter
groove portion 76 is formed in the interior surface 36 of
each wall coaxial with each passage 40 and 42 for seat-
ing a peripheral bead 78 formed on each diaphragm 54
intermediate the end faces and bead 78 is retained under
compression to ensure against leakage.

The external compression provided around the pe-
riphery of diaphragm 54 aids in preventing coring (re-
moval of the portion being pierced) and also aids in
preventing leaking.

Each diaphragm 54 is also provided wnth a recess 80
in each end face 74 to provide a relatively thinner sec-
tion therebetween for facilitating piercing and prevent-
ing coring. The recesses 80 are aligned with a guideway
portion for each passage 40 extending from the exterior
surface 38 of each wall and aligned with the recess 80 to
aid in guiding a syringe needle into the recess 80.

The site 12 is assembled simply and easily by placing
a diaphragm in each of the passageways 40 and 42 of
one symmetrical member 34 and then simply aligning
the identically shaped mating member therewith so that
the bead 66 on one member 34 is aligned with the recess
68 on the other member to also align the passageway 40
in one wall with the passage 42 in the other wall. The
members 34 are thus engaged with the diaphragms 54
therebetween under compression in each direction and
the two members 34 are secured together by sonic-
welding, for example, to form a sealed secure joint
therebetween. It will be noted that members 34 are
formed from identical relatively inexpensive molds, as
are diaphragms 54. :

In use as shown, for example, by the system 10 in
FIG. 1, either of the bosses 52 is arranged to receive
either of the conduits 16 or 22, which is then secured in
the selected boss. The boss 52 receiving conduit 16
serves as inlet 18 and fluid communication proceeds
from the container 14 through the conduit 16, one bore
46, chamber 62 and the other bore 46 and through the
conduit 22 in the boss serving as outlet 20 for delivery
to the patient.

One secondary or supplementary parenteral fluid is
introduced from reservoir 24, for example, by the hypo-
dermic needle 28 at the end of conduit 26 piercing
through self-sealing diaphragm 54 in inlet 28 coaxial
with the outlet 20. The other parenteral or secondary
fluid is introduced through the other diaphragm in the
inlet 30 by means of the hypodermic syringe needle 32,
It will be noted that the site 12 may be connected for
flow in either direction therethrough and still allow
secondary fluid to be easily injected and that the elon-
gated bosses enable a long length of needle to be in-
serted, while the location and size of the inlets 28 and 30
enables the convenient use of large needles for introduc-
ing sufficient quantities of supplementary fluid without

regard to the site orientation.

It is to be understood that various modifications and
substitutions may be made by those skilled in the art
without departing from the novel spirit and scope of the
invention.

What 1s claimed is:

1. An injection site for location between a parenteral
source of fluid and a patient, which comprises: a first
inlet for coupling to a conduit from a first liquid con-
tainer; a second inlet having a pierceable, self-sealing
diaphragm. positioned therein; a third inlet having a
pierceable, self-sealing diaphragm positioned therein; an
outlet for coupling to a conduit for connection to a
patient; and a main body portion having a chamber
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coupling said first, second and third inlets to said outlet,
said first inlet and said outlet being oppositely posi-
tioned and said second and third inlets being oppositely
positioned, said second inlet and said outlet being sub-
stantially coaxial, and said third inlet being substantially
coaxial with said first inlet.

2. An injection site as described in claim 1, wherein
the diaphragm in said second and third inlets is held
under compression.

3. An injection site as described in claim 1, wherein
said first inlet and said outlet are laterally displaced
from each other.

4. An injection site as described in claim 1, wherein
said first inlet and said outlet are parallely positioned.

5. An injection site as described in claim 1, wherein
said body portion comprises two symmetrical members
each having a first passage adapted to serve as either
said first inlet or as said outlet.

6. An injection site as described in claim §, in which
each passage is laterally displaced from the other pas-
sage.
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7. An injection site as described in claim §, in which -

each member includes a second passage laterally dis-
placed from the first passage for coaxial communication
with the first passage in the other member.

8. An injection site as described in claim §, in which
said diaphragm is held between said members under
compression. | |

9. An injection site as described in claim 8, in which
the diaphragm has a bead held under compression.

10. An injection site as described in claim §, wherein
a bead and recess on each member engage in encircling
relationship to each of said passages. -

11. An injection site as described in claim 5, in which
one member has a bead and the other member has a
recess engaged with said bead and secured thereto.

12. An injection site as described in claim §, wherein
each member includes a tubular boss through which
said first passage extends. |

13. An injection site as described in claim 12, wherein
each member includes a wall extending perpendicular
to said boss and having a second passage therein.

14. An injection site for enabling the introduction of a
supplementary parenteral fluid into a primary paren-
teral fluid being transmitted from a source to a patient,
the improvement comprising: a body having first and
second ports for use either as an inlet or a outlet for
passing said primary parenteral fluid through said body
from said first port to said second port or for passing
said primary parenteral fluid through said body from
said second port to said first port, and pierceable dia-
phragm means enabling said supplementary fluid to be
injection into said primary fluid at a position in said
body intermediate said ports, said pierceable diaphragm
means including a first diaphragm coaxially positioned
with respect to said first port and a second diaphragm
coaxially positioned with respect to said second port.

15. The site claimed in claim 14, in which said pierce-
able diaphragm means enables the simultaneous injec-
tion of two supplementary fluids.

16. The injection site claimed in claim 14, in which
said body is formed by two symmetrical members, with
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each member including one of said ports and one of said
diaphragms.

17. The injection site claimed in claim 16, in which
each symmetrical member includes a wall having a
tubular boss thereon forming one port, and said means
comprises a second passage in each wall adapted to be
aligned with the port in the boss formed on the other
wall. - o

18. The injection site claimed in claim 17, in which
each wall includes sealingly bonded means encircling
each passage and diaphragm. |

19, An injection site for location between a parenteral
source of fluid and a patient, which comprises: a main
body portion; a first inlet on one side of said body por-
tion for coupling to a conduit from a first liquid con-
tainer; a second inlet on said one side of said body por-
tion, laterally displaced from said first inlet, and having
a pierceable, self-sealing diaphragm positioned therein
and held under compression; an outlet on the opposite

“side of said body portion and laterally displaced from

said inlet for coupling to a conduit connected to a pa-
tient, a third inlet on said opposite side of said body
portion and laterally displaced from said outlet, said
third inlet having a pierceable, self-sealing diaphragm
positioned therein and held under compression; said
main body portion having a chamber coupling said first,
second and third inlets and said outlet, said second inlet
being positioned for injection from said first side and
said third inlet being positioned for injection from said
opposite side.

20. An injection site as described in claim 19, wherein
said second inlet and said outlet are substantially coax-
ial, and said third inlet is substantially coaxial with said
first inlet.

21. An injection site as described in claim 19, wherein
said body portion comprises two symmetrical member
each having a first passage adapted to serve as either
said first inlet or as said outlet.

22. An injection site for location between a parenteral
source of fluid and a patient, which comprises: a main
body portion, said main body portion comprising a first
member and a second member, said first member having
a first inlet and means laterally displaced from said first
inlet receiving a pierceable diaphragm, said second
member having an outlet and means laterally displaced
from said outlet receiving a pierceable diaphragm, said
first and second members being interconnectable with
each other, said first and second members each carrying
on its connecting side a bead extending substantially
through one-half the distance around said side and a

" recess extending from one end of the bead to the other
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end of the bead, with said recess being symmetrical with
said bead, whereby said first member and said second
member can be interconnected with each other with the
bead from the first member engaging the recess of the
second member and the bead of the second member
engaging the recess of the first member.

23. An injection site as described in claim 22, in which
said bead and recess encircle the fluid passageways

defined by each member.
* * = * *x
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